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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeacraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETILIUUA TIpernojiaBaHusi yuyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon denepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBsI3e (DU3UKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHbIMM mpeaMeramu. B Helt
OTIPENIEISAIOTCA OCHOBHBIE LIEIM U3YYEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YIbTAThI IO roJlaM O0yUYEeHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKN — cUCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMeHEeHHe (U3WYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOrMM B cdepe HSHEPreTUKd, TPaHCHOPTa, OCBOEHUS
KOCMOCa, TMOJIyYeHHUsS HOBBIX MaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I O3HAHUS TPY BHITIOJIHEHUN UMHU YIE€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢u3uku i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBIAETCS JOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
oObenuHEH BOKPYr (Qusnueckux Teopuid. BemymuM B Kypce SBISICTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoyiaraeT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasiennocmu. Kypc dusuku mpemmoaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CoJlep KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke 00CYX ICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHus SBISIOTCS (U3MUecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHIAIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHH, JJIsl OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CUCTeMHO-IeSITENHbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pean3yeTcs MPEexkIe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYarolnuXcsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX JOKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIE B MIporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIIMCOK YUYCHHYECKUX
MpakTUYeCKux padoT. BrifenieHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTeILHOIO TMpoliecca MCXOJd M3 OCOOCHHOCTEH IIJITAaHUPOBAHMUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »>TOM oOecreunBaercs OBJIAJACHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyeCTBEHHBIX
3anay. Ilpu 3TOM Ayig pacy€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3aJlaHHOMN (DU3UYIECKON MOJIEIBIO, TTO3BOJISIONINE TIPUMEHSITh N3YUCHHBIC 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U UHTETpUpys 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CledYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSX
NpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM HOHKHO OBITH
HE0OX0aUMOe J1labopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpalluoHHOE  00OpyJ0oBaHue (HOpPMUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIP30BAaHUN AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PU3UKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

e (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIUVICKTYIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TIO3HAHUS U (opMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH;

e (dopMmupoBaHHE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYeCKUX 3HAHUHN 1 HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne ITUX Ienei 00ecTeuynBaeTCsl pElIeHHeM CIeIYIONNX 3a1a9 B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3HKY W
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS  JUIS
OOBbsiCHEHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3anue (GU3NYECKON MOEIH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS WM IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaINH,
OIIPEIENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCIIOBHMM JJI Pa3BUTHsS YMEHMI MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIii ypOBEHb) Ha YpOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
poBeNeHUs] J1a0OpaTOpHBIX PabOT U OMBITOB C YYETOM HWHIWMBHUYAIbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMUS OKPYKAIOLIETO
Mupa. Ponbp DOKCriepuMeHTa M TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKE.

MonenupoBanue (u3NYECKUX SIBJIEHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOpPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W 1IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, HMX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMelieHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIKeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaibHOW TOYKHA OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBukeHue. J[BUKEHHME  MarepualbHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u wactora obparnienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB)KCHUE CHAPSIJIOB, IICMTHBIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Te B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue nBUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmumnesd. IlepBeit  3akoH  HeroToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuiia Tsxkectd. IlepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (1mokosi, cCkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosddumument tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WUIIU Ta3e.

[TocTynarenbHOE M BpallaTeIbHOE JIBH>KEHHE a0COIIOTHO TBEPOTO TeNa.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPIUU.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne nBuxeHust OpycKka 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaiuu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILECHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

[ToTennmanbHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuManpHass  3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXAaHWYECKONM JHEPIUM CHUCTEMBI TElL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOLOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIUATLHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXAHMYECKOW IHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. Mogeky/sipHast Gu3nKa U TEPMOJIMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM T'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHn4eckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHCHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OneIThl 10 U PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIFOCTPUPYIOIINE YPABHEHHE COCTOSHUS HJICAIBHOIO Tas3a,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccenmenoBanre 3aBUCUMOCTH MEXAY ApAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepMoanHamuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIocO0bI €€ nu3MeHeHus. KonnuecTBo TemioTel U padbota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BELIECTBA.
KosnuecTBO TEIIOTH NpH TEIIONEpEaaye.

[lonatue 00 aamabaTHOM Tmiporiecce. IlepBbIli 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKM K u3ompoleccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi PHEPrUM B TEIUIOBBIX MamuHax. KoadduumeHt mnosne3noro
nevictBus TemioBod mamuHbl. [{ukn KapHo u ero kos>pduumMeHT mMOJIe3HOTro
JENUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJA JIEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpruu (TeMiepaTyphl) Teja Mpu Terionepeaaye.

OnelT MO anuabaTHOMY pACIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MaBJIeHUsT KPUCTAUIMYECKOTO BEIIeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenre 0OTHOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIAa 3JIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3eKTPUUYECKUI 3apsi.
OnekTpuyeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBrE HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U JUJICKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepeHne 2eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COCITMHEHUE TIPOBOTHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE COMPOTUBJIECHUWE HCTOYHHKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTO#) 2JIeKTpudeckoi memnu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJLIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas U IIpUMECHas IIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIlaBax  AJIEKTPOJMUTOB.
DNEeKTpOIUTUYECKAs: AUCCOUALNS. DIEKTPOIH3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSITEIbHBIN M HECaMOCTOSTENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKHA TOKa, OJJICKTPOHArpeBaTEIbHBIC TPHUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiibl TOKA U HaIPSKEHMUS.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMenaHHOe COeIMHEHUE TPOBOIHUKOB.

[IpsiMmoe wu3MepeHue HIEKTPOABMKYIIEeH cuiabl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIMMOCTh BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUIIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue smexTposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OnoN0TNY, XUMHUH, reorpadvu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumnoresza, (uznyeckas BEIUMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUU, JWHEWHas (QyHKIMS,
napaboa, runepOosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEIUIONIEPE/IayH, TEIJIOBOEC PABHOBECHE),
AIIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropaHusi, mapoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JIEKTPOHArPEBATEbHBIE puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

IlocTostHHBIE  MarHUTHL.  B3amMmoneWcTBHEe  NMOCTOSHHBIX ~ MArHMTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMKU MarHUTHOW WHAYKIUU. KapTuHa JUHUA MarHUTHOU
WHYKIINH T0JISI TOCTOSSHHBIX MarHUTOB.

MarauTHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaecTBre TPOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHAYKIAK. OJIEKTPOJABIKYINAs Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABMKYIIAS CHJIA WHAYKUAH B
MIPOBOJHUKE, IBMKYIIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABIKYIIAS Cuia
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIIKHA C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JewnctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIECH CHIIBI UHIYKIIMU OT CKOPOCTHU U3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepmoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHE TapMOHHYECKHX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
AIEKTPOMArHUTHBIMU KoJsieOaHusiMu. @opmyna TomcoHa. 3akOoH COXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHHUUECKUE
kosie0anus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIM TOK. MOIIHOCTh
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoOJI€OATeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux Kojie0aHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mnpu MOCIENOBATEIBHOM COEAWMHEHUU PpPE3UCTOpa, KaTyLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a HA HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJEA0BAaTEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nuPppakuuss MEXaHU4ECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MpesIoMJICHUE, ToJisipu3anusi, 1udpaxuus,
unrepdepeniuss. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE TOTNIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Komne06mromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepennnu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.



HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, Judpakuus, UHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CioxHbIi coctaB Oeoro cBeta. LIBer.

CobOuparoniie W pacceuBaroniie JuH3bL. ToHkas JsuH3a. DOKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeEJIWYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenesbl NpUMEHMMOCTH T€OMETPUUYECKON ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [JudpakuuonHas pemérka. YciaoBHE HaOIIOACHUS
IJIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHruecKkue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

HaGmonenne natepdepeHunn crera.

Hab6mronenune nudpakximm ceera.

HabGmronenre nucnepcuu cBera.

[TosryueHue criekTpa ¢ MOMOILBIO TTPU3MBI.

[Tonydyenue ciekTpa ¢ MOMONIbIO JUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3Mepenue nokaszarens npeoMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuiel  TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTs
CIEIUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUIMHBIL.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dbororddexra. YpaBuenue OinHmTetHa 1 gorodddexra. «KpacHas rpanuia»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COJIHEUHAas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHETHETO (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mormonieHue
(GOTOHOB MpU TMeEpexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/A.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOTHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue muHeRYaTOro CriekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbIiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PAIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT macchl sipa.

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIFOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

@dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa U NMPAKTHUECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siiepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIIMX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonvl

HccnenoBanre TpekoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPUIMKH

Otanel pa3BuTUA acTpoHoMuUU. [IpuknagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro neba. Co3Be3aus, sSpKHe 3BE3NBI, IUIAHETHI, MX BHIMMOE
JBIDKCHUE.

ConHeuHas cucrtema.

Connue. Conneunast akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTBY». 3BE31bl IJIaBHOM NOCIEIOBAaTEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunbiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE NBIPHI B sSApaX
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3z0eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenuss HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpeieNICHUs MOJIOKEHUSI HEOECHBIX 00OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOro MOJyIIapHs U IPKHUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTaBICHUU O (PUIMUYECKOM KApTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM PSAYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 11 kimacce ocymecTBisieTcs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMM MAaTE€MAaTHKH,
OMoN0THY, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI U MX MPOEKUHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUMN, MPU3HAKU TOJ00US TPEYyroJbHUKOB,
oTmpeiesIeHHe UIONIAIU TIOCKUX GUryp u oobémMa Tel.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJIE, KoyieOaTeabHBbIC
JBUKCHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOMU IPUPOAE, NCUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSICCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIEero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaromuXxcsi PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aMMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKOMN TpaKIaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUas ICTETUKY HAYYHOTO TBOPYECTBA,
npUCyIIEero (pUu3nyeckoi HayKe;



5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHOHANbHOU AESATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOU, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHne OMbITa JEeATeIbHOCTH SKOJOTUYECKON HamNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
u3ydeHus: (GU3MKA ~ OCYIIECTBIISATH  MPOCKTHYID H  HCCICIOBATEIBCKYIO
NEeATEeTLHOCTh HHIUBUIYATBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBUS
ba3oBblie JJornyecKkue 1eMCTBUSA:
CaMOCTOSITeTbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MpPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILEIu ACATCIBHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaEMbIX
(bU3UYECKUX SIBJICHUSX;
pa3palaThiBaTh IJIAaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHUaIbHBIX U HEMATepUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEILHOCTH;
KOOPAUHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATHBHOC MBIIICHHE TIPH PEIICHUH )KM3HCHHBIX ITPOOJIEM.
ba3oBble nccienoBare/ibCKue AeiiCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
bu3nUecKoil HayKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHusl 3ajiay (U3MYECKOTO COJEepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIpETalUU, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh TIOJNIYYCHHBbIE B XOJE PpEIICHUsS 3aJaydl  pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NeSITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YUEHUU (DU3HUKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3UKE B MPAKTUUYECKYIO 001acThb
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAJIbHBIE TOAXO0/Ibl U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaumeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] WHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJH3,
CUCTEMAaTHU3alMI0 U HHTEpIpeTalHio MH(GOPMalUU Pa3IUYHbIX BHUIOB U (POopM
IpEeJCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIeHHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a1ad ¢ CcOOMIOJIcHHEeM TpeOOBaHUM OPrOHOMMKH, TEXHUKH OE€30IMacHOCTH,
TMTUEHBl, PECYpCcOCOEpEekKEeHMs, IMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX aHUS B Pa3IUUYHBIX (opMarax c
y4€TOM Ha3zHayeHMsI HTHPOPMAIUH U LEIEBOU ayAUTOPHUH, BHIOMPAs ONTUMAIBHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILECTBIISATH OOIIEHNHE HA YpOKaxX (PU3UKH U BO BHEYPOUHO JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(DJIUKTHI;



Pa3BEPHYTO MU JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh M HCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJJIEKTUBA;

NPUHAMATh €M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAau€CTBO CBOEr0 BKJAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
o0l pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

[pe/uiaraTtb HOBBIE NIPOEKTHI, OLEHHMBAaTh HIAEHU C TO3ULUWA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOPaKEHHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITEJIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JAacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEBIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHHS] PACUETHBIX M KayeCTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpPOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OITIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peuieHus;



YMETh OIIEHUMBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTBhl APYrMX MpH aHalM3e pe3yibTaToB
NEeSATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl APYrHMX TMpH aHalM3e pe3yibTaToB
NeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no (Qu3MKEe i1 ypOBHS CcpeaHero oOmero oOpa3oBaHWsS y OO0y4YaromUXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, MpeAnoaararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATIHLHOE
COCTOSIHHE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IETH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOMIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOYKa, UHEePIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pelIeHnH PU3NIECKHUX 3a/1ay;

pacno3HaBath GU3UYECKHUE SBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



ANEKTPOAUHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, IBUKEHUE MO OKPYKHOCTHU, HHEpLHS,
B3auMojieiicTBue Tenl, Auddy3us, OPOYHOBCKOE IBWKEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HAarpeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, Cuia,
UMITYJIbC T€JIa, KUHETUYECKasi SHEprus, MOTCHUHUAIbHAS SHEPIUsl, MEXaHU4YECKas
paboTa, MexaHMYecKass MOIIHOCTh; NPH OINUCAHWW TPaBUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTHUMU
BEJINYMHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (U3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsl Xa0TUYECKOrO JBMXKCHUS MOJICKYJ, CPEIHEKBAIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o00O3Ha4YeHUsT U EIUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PAa3HOCTh MOTEHIIUAJIOB;
MpU OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMH,

aHAIM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI ¥ MPUHIUMNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u 11l 3akonsl HeroTOHA,
3aKOH COXPaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa,
NPUHIUN CYNEPNO3UIIUA CHJI, TPUHITUIT PABHOINPABUS HWHEPIUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
GbOopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE W YCIOBHUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHIMIBI JACHCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auyarh yCJIOBHsS UX O€30MACHOTO MCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCICAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH OMBIT U
(bOopMyIHpPOBATh BHIBOIBI,

OCYULIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHU;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBAaTh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B
BUJIe TaOnuIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU MPOBEICHUM HCCIEIOBaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEATEIbHOCTH C HMCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacu€THble 3aJayd C SBHO 3aJaHHOW (DU3MUECKOH MOJENblo,
UCHOJIB3Ys (PU3HUECKHUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUA 331a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEO0OXoAuMble NJisi €€ PEelIeHUs, TPOBOAUTh PAacUEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pelarh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ MpPU  PEIIEHWH  Y4eOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABJICHUS YYCOHOW M HAyYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIy4aeMyto HH(POPMaLHUIO;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKHM U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOIIEN CpelIe;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAUMOHAIBHO pacHpelesTh OOS3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIITIHI B PEIICHUE PACCMATPUBAECMON MTPOOIEMBI.

K xoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (U3MUECKUX MO/IEei:
TOYEYHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aWUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHWCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSIMOJIMHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuysi, audpakuus W TOAApU3ALMUS  CBETa, JUCIEPCUs  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (IJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAMMOCTb  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AIEKTPOJABIKYILAs cuja, paboTa TOKa,
WHAYKIOUS MAarHATHOTO Mojs, cuia Awmmepa, cuia JlopeHuna, MHIYKTUBHOCTH
KAaTyLIKH, HEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOIO IIOJIEM, MEPHOJ M 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEcce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOsHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PUIUUECKUIA
CMBICJ HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

ONMKCHIBATh HW3YYEHHBbIE KBAHTOBBIE SBJICHUS M MPOIECCHl, HUCIOJIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJIEOBATENBHOIO U MAPAIIETbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHHS DHEPTUH, 3aKOH COXPAHECHHS MMIYJbCa, 3aKOH COXPaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMclia, MocTynatsl bopa,
3aKOH PAaJIMOAKTUBHOTO pacnaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHUYeCKO€ BBIPAXKEHHUE U YCJIOBUS (TpaHUIbI, 0OJIACTH)
MIPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA MHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICIOBAaHUIO (PU3WYECKUX SABJICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IIPU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOBI MO pe3yjIbTaTaM UCCIICI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEJACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-UCCIEI0BATEIbCKOM W IMPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIIeHUus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOpPOM HAa M3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOIydaeMyt0 HHPOPMAIIHUIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX O€30MacCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HY;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIs COXPAHEHUS 3JI0POBbsSI U COOJIIOIEHUSI HOPM 3KOJOTUYECKOIO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHHe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TPyHNbl, PAaLUOHAIBHO PpaCHpPElesITh O0OS3aHHOCTU U
IJIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE paCCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Hroro no pazgeny 18
Pazngen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubmuotexa [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

https://m.edsoo.ru/7f41bf72




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe noje. DIeKTpoOMarHuTHas 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlf:j;lif;sigg};fmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
®u3nka — HayKa O IPUPOJIE.
1 Hayunble MeT(})]K bl HO?I»)HapHI/ISI 1 bubmmorexa [OK
v 8 04.09.2025  https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOW KapTHUHBI MUDA, B 05.09.2025  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, 11.09.2025  https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JIBIKEHHE 12.09.2025 @ https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bubnnorexka [HOK
JIBUKEHUE 18.09.2025 = https://m.edsoo.ru/ff0c372e

6 CBoOomHOe masieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA 19.09.2025  https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe 1BUKEHUE.

7 JBrm>keHre MaTepraIbHON TOYKH IO 1 bubmmorexa [JOK

P 25.09.2025  https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 IIpuHiun oTHOCcUTENBHOCTH [ anumes. 1 bubnmoreka [JOK




WHepruanpHble CHCTEMBI OTCUETA. 26.09.2025  https://m.edsoo.ru/ffOc3be8d
IIepsriit 3ak0H HproTOHA
Macca tena. Cuna. [Ipunmun
9 Cynepro3uiuu cui. Bropoii 3akon bubmmorexa [IOK
YHOpHOsHn - DTOpOH: 02.10.2025  https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOUKU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTEepUAIbHBIX TOYEK 03.10.2025  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmmorexa [IOK

F P 09.10.2025  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tena 10.10.2025 = https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuia ZI(:H OTI/IBJIeI({bI/Iqs){ pu anceHI/H/I bubmmorexa LOK

P pA 16.10.2025 = https://m.edsoo.ru/ff0c3{76
TeNa B KUAKOCTU WJIH ra3e
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus 17.10.2025 | https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Teja
HNMnynbsc MaTepuanbHOU TOUKH,

1 CHUCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmoreka [JOK
Hmnynbe cuiibl. 3aKOH COXpaHEHUs 23.10.2025  https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernyeckas sneprus bubmuorexa [IOK
MaTepuaibHOW Touku. Teopema 00 24.10.2025  https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHunanbHas SHEPTUS YIPYTO
ne(OpMHUPOBAHHON MIPY>KUHBL.
[TorennmansHas SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToreHIMaNbHBIC U HEMOTCHIIUATBHBIC
cuitbl. CBs3b paboThI
HEIMOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MeXaHUYECKOU SHEPTHUU CUCTCMEBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPTUU

06.11.2025

07.11.2025

https://m.edsoo.ru/ffOc461a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3NHOBOTO KI'yTa»

13.11.2025

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHUS B MEXaHHUKE»

OCHOBHBIE TOJOXKEHUST MOJIEKYIISIPHO-
KHHETH4YeCcKol Teopuu. bpoyHoBckoe
nwxkenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

14.11.2025

20.11.2025

21.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

27.11.2025

24

TermmoBoe paBHOBecue. TemnepaTypa
u e€ u3Mmepenue. [llkana Temneparyp

28.11.2025




Lenbcus

Wneanpueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT 04.12.2025  https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBIKEHUSI MOJIEKYI1. Y paBHEHHUE 05.12.2025  https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akon JlanbToHa. ["a30BbIe 3aKOHBI 11.12.2025
JlaGopaTtopHnas pabota
«HccnenoBanre 3aBUCUMOCTH MEKIY

28
rapaMeTpamMu COCTOSTHUS 12.12.2025
Pa3peKEHHOT0 raza»

29 M3omponeccel B UI€aIbHOM Ta3e U UX bubnnorexka [JOK
rpaduyeckoe MmpeacTaBIeHIe 18.12.2025 | https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KonnuectBo bubnuotexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss 19.12.2025 | https://m.edsoo.ru/ff0c5952
SHEPrus OJTHOATOMHOTI'O UJI€AJIBHOTO
rasa

31 Bunae! rerionepenaun bubmorexa LHOK

25.12.2025  https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

1 KonuuecTBo TemiaoTsl npu bubmuorexa [IOK
Tertonepenayde. AnnadaTHBIN 26.12.2025  https://m.edsoo.ru/ff0c5¢36
nporecc

33 IlepBrIil 3aKOH TEPMOAUHAMHUKH U €TO bubnmoreka [JOK




NPUMEHEHHE K U30IPOIIeccaM 15.01.2026 = https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocTs nporeccos B
34 npupone. Bropoii 3akon bubmmorexa [IOK
PHPpOAE. BTOP 16.01.2026  https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
ITpunnun nevicrBus u KII/I TermoBoi bubnuorexa [JOK
35
MallluHbI 22.01.2026 | https://m.edsoo.ru/ff0c600a
36 K KIT
Huxen Kaprio 1t ero K11 23.01.2026
37 DKOJOTUYECKHe MPoOIeMbl
TETJIOOHEPTETUKHU 29.01.2026
18 O6o6maromuii ypok «MolekysipHast bubnunoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI 30.01.2026  https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «MonexynspHas ¢puznka. OCHOBBI bubmmorexa [IOK
P . 05.02.2026  https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u KAIeHue 06.02.2026  https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI U OTHOCUTETbHAS
41 BIAXXHOCTH BO3ayXa. HaceImenHbIi bubmorexa LHOK
nap yre 12.02.2026  https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckne n
aMmopdHbIe Tena. AHU30TPOIIHS
42 CBOfII)(Zl”)FB KpPHUCTAJJIOB X(TI/? KUe bubmorexa HOK
P AR 13.02.2026  https://m.edsoo.ru/ff0c65£0
kpucrtaubl. COBpeMEHHBIE
MaTepuabl
[TnaBneHue M KpUCTAIITA3AITHSI.
43 VYV nenpHas TEMI0TA MJIABICHUS bubmorexa HOK
! ' 19.02.2026  https://m.edsoo.ru/ff0c6708

CyOnumarus




bu6mmoreka [IOK

44 VYpaBHeHue TerIoBoro 6agaHca
20.02.2026 = https://m.edsoo.ru/ff0c6820
DJIeKTpHU3alus Tell. DJIEKTPUUECKUN
45 3apsij. JlBa BUla 3JIEKTPUYECKHUX bubmorexa [IOK
) 26.02.2026 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBogHMKH, TUINESKTPUKH U
P P bubmuorexa [JOK
46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHUS
27.02.2026 | https://m.edsoo.ru/ffOc6bec
AIEKTPUUYECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. Toyeunslii 31€KTpUYECKUN bubmorexa HOK
' 05.03.2026  https://m.edsoo.ru/ff0c6eces
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX TosneH. JInnun 06.03.2026  https://m.edsoo.ru/ff0c6df2
HAPSKEHHOCTH
PaGota cui 31eKTpoCcTaTHuecKoro
bu6mmoreka [JOK
49 nons. [lorenuman. PazHocts
12.03.2026 = https://m.edsoo.ru/ff0c6f00
MOTEHITUAIOB
[IpoBOIHUKYM U AMDIIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM HOIJ)'IC bubmorexa [TOK
P ) 13.03.2026 = https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
51 OnekrpoéMkocTs. Konnencatop bubmorexa [TOK
19.03.2026 = https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH MIIOCKOTO
bubmuorexa [JOK
52 KOHJIEHCATOpa. DHEPTrusl 3apsyKEHHOT O
20.03.2026  https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJEeHcaropa" 26.03.2026




54

[TpuHIMT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO
arnmapara, CTpyMHOro IpUHTepa.
DneKTpocTaTH4ecKast 3allluTa.
3azemyIeHHE SIEKTPONPUOOPOB

27.03.2026

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

09.04.2026

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

10.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

58

59

PaGoTta 1 MOIITHOCTB AIMEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenia

3akon OMa A5 TOTHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS
PesepsHbiil ypok. KonTponbHast
pabota o Teme "DnexTpoanHamuka' /
Bceepoccuiickas npoBepouHasi paboTa

0.5

16.04.2026

17.04.2026

23.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«DNEeKTpOoAUHAMHKAY /
Bceepoccuiickas npoBepouHasi paboTa

24.04.2026

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs TPOBOAUMOCTH TBEPIBIX




METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS METAJIJIOB OT
temriepaTypbl. CBEepXIIPOBOUMOCTh

DJIEKTPUUYECKUI TOK B BaKyyMe.

30.04.2026

62 CBoiiCTBA JIEKTPOHHBIX ITYYKOB ! 07.05.2026
[omynpoBoAHUKH, KX COOCTBEHHAS U

63 IpuMecHas IpoBoAUMOcTh. CBOMCTBA | bubmumoreka [IOK
p—n-nepexoaa. 08.05.2026 | https://m.edsoo.ru/ffO0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DJIEeKTPUIECKUN TOK B PaCTBOpax 1

64 pacIiaBax 3JIEKTPOJIUTOB. | bubnnorexa [JOK
DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 12.05.2026 = https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKHI TOK B Ta3ax.

65 CamocTosTeTbHbIN 1 | bubnuoteka [JOK
HECaMOCTOSITEIIbHBINA pa3psiI. 14.05.2026 | https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpuueckre nprudopsl U

66 YCTPOMCTBA U UX MPAKTUYECKOE | bubnuoreka [IOK
npuMeHeHune. [IpaBuna TeXHUKH 15.05.2026  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTtponbHas pabora o Teme

67 «9nexrpocraruka. [locTosSTHHBIN : bubnmoreka [JOK
3NEKTpUYECKUl TOK. TOKHM B 21.05.2026 | https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBublit ypok. O0o0maronmii ypok ] bubmuorexa [IOK
o temam 10 kiacca 22.05.2026  https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
[\
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIE MATHUTHI U UX

| B3auMoJielicTBHE. MarHuTHOE 110JI¢. | bubnunoreka LIOK
BekrTop MaruutHOM MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | | bubnmnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleficTBe MarHUTHOT'O MOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IJC 1
WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MAarHUTHOTO MOJIsl KATYIIKU €
TOKOM. DJIEKTPOMarHuTHOE I0Jie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

14

Oo6o06maromuit ypok «MarautHoe
I10JI€C. SHGKTpOMaFHI/ITHaﬂ WHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Konebanus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue snepruu
JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU U MAcChl Tpy3a»

Konebartenbuplit KoHTYp. CBOOOIHBIC

bubnuoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ff0caf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820
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16

17

18

OJICKTPOMArHuTHBIC KoJIeOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUH B UJICATHBHOM
K0J1e0aTeNbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMAABHBIN
MepeMeHHbIN TOK. MOITHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

YCTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTO 3BOHKA,
reHeparopa IepeMEeHHOr0 TOKa,
JIMHUU 3JIEKTpoliepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
JIEKTPO’HEPIHH B IOBCEAHEBHOM
AKHU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
2 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTh. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
’5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxxeHus ceera. Iloctpoenue
. https://m.edsoo.ru/ff0cd4e0
1300pakeHM B TIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHbli bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
IoxKasaTeJis IPETOMIIEHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepcun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHuKu. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCUTENHHOCTD OJJHOBPEMEHHOCTH.
bu6nmorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNe
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PEISITUBUCTCKOMN
. bubmuoreka [JOK
38 yacTullbl. CBSI3b MacChl C SHEPTUEN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI CIELIMATIBHON TEOpUN

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf610




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otod(dderra. OneITeI A. T.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTorddekra. YpaBHeHue
42 QﬁHmTegl)Ha H(Is)lq)q)OToaq)(}l@)eKTa bubmmorexa LIOK
. ' https://m.edsoo.ru/fi0d015e
«Kpacnas rpanuma» dpotodaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUECKOE EHCTBUE bubmmorexa LOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MIPAKTUIECKOE TPUMCHCHHE!
44
¢dorosnemenT, GpoTogaTUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OIITHUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmmorexa [TOK
pPOpAA 1O p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
but6mmoreka [IOK
47 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexoa . 8 i https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
BoimoBble cBoiicTBa YacTHIl. BoTHEBI
. bubnuorexa [IOK
49 ne bporina. KopnyckynsipHo-

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYyYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3iydeHus. Biousnue
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
AKOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pEerucTpanmu 3JIEMEHTAPHBIX YaCTHI.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3auMOJIeUCTBUS. EAMHCTBO
(bu3MYECKOI KapTUHBI MUPa

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bup
3BE31HOrO Heba. Co3Be3aus, ApKHe
3BE3/1b], IUIAHETHI, UX BUIUMOE
JABMKXCHUC. CoaHeyHast cucTeMa
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57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun ConHua v 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBostoniu CoJHIa U 3BE3]

Mnineunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TFalakTHK

Bcenennas. Pazberanue ranakTuk.
Teopust bonbiioro B3pbiBa.
PennkroBoe usnyudenue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

64

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOH chepax NeaTeTbHOCTH
YyeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O6o0maromuii ypok. Poib




(dbuzuvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
Hay4YHBIX IIPEJICTaBICHUN O IPUPOLE

66 PesepBHbIil ypok. MaruutHoe noie. |
DneKTpoOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCHUTEJIBHOCTH
Pesepnsiii ypok. KBanToBas ¢usnka.

68 SHGAEeHTH};I::TpOHOMHH U ! 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpopU3NKH
OBIIEE KOJIMYECTBO YACOB I10 63
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUPOBAaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTpPOCHMsI  BELECTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE IPsIMOJUHEIHOE JBU)KEHHE, CBOOOAHOE IMaJeHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJlaXkieHnun), TEMJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
IJaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMS Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYUHBL: KOOPJHMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabora, MexXaHU4ecKas
MOIITHOCTh; TIPU ONMMCAHUH MPABUIBHO TPAKTOBATh (PU3NYECKHI CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnyeckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIWHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO PU3HUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBA BEIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: ANEKTPUYECKUN  3apsf, JJIEKTpUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHILHAJOB;, MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYl0 BEIUYMHY C JAPYTUMHU

BCINYNHaMN

aHaIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢bu3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IIPUHLNAI CYNEPIO3ULUN CUJI, TIPUHIIUIT
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUs BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHHS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inyarh YCJIOBUS HX O€30MacHOro

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/I3MepeHI/1ﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICOO0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4d ¢ SIBHO 33aHHOW (DPM3MYECKON MOMETBIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I U OOCHHUBATH PCAJIbHOCTD IMOJYUYCHHOI'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTh MHpU  pelICHUMM YY4EOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW W HAy4YHO-IOMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU O0palleHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH ¥ IIJIAHUPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKM W  KBAaHTOBOH  (hu3MKH:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aWMOJICHICTBHE  MAarHUTOB,
9JIEKTPOMArHWTHAsE WHAYKIUS, JEHCTBHE MAarHUTHOTO IO Ha
NPOBOJAHUK C TOKOM MW JBWDKYLIMHCS 3apsii, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPACHpOCTPAaHCHUE CBETA,
OTpaXEHHE,  TNpeloMIIeHHe, UuHTephepeHIus, Audpakuus u
MOJISIPU3ALIMsl CBETA, AMCIEPCUsT CBETA, (DOTORIEKTPHUYECKUH ekt
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  AJIEKTPUUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnuanoB, JJIC, pabora TOoka, WHAYKIHS MarHHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KaTyIIKH,
9HEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJEH, MepuoJl M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MPOIEcce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIHYMH, HX
0003HAYeHHUST W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJTUUHHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECINYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TAapajUIeIbHOTO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUECKOrO 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHCJA, TMOCTYylaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI; MpH
sToM (opmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJIYYEHHONW 3aBUCUMOCTH (PU3UUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpUMEHTa, YydeOHO-
UCCIEA0BATENbCKON U MPOEKTHOW NESITENBHOCTH C MCIOJIb30BaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa M3y4eHHbIE

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
WHTEPIpETAlMd M TPEJCTABICHUS Y4YeOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHMKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena JjIeMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
. METO/Ibl IO3HAHUS OKpYykarouiero mupa. Poib
JKCIIEpUMEHTA M TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH

. (buzmuecKux 3aKOHOB. [Tpunamn

' cootBeTcTBUs. Poinp u Mecto ¢Qusuku B

(dhopMupOBaHHUH COBPEMEHHOM HAay4YHOU

KApTUHBI Mupa, B MPaKTUYECKOU

NEeITEeIbHOCTH JII0ACH

2 MEXAHHUKA

#HPari#KMTHEMATUKA

Mexaunueckoe aBrkenne. OTHOCUTEILHOCTD
2.1.1 MeXaHn4YecKoro aBmxkeHnsa. Crucrema oTcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHAss  CKOpPOCTb) M yCKOpPEHHE
21 2.1.2 MaTepUaAJIbHOW TOYKH, UX NPOEKLHMH HA OCHU
. CUCTEMBI KOOpJUHAT. Cnoxenue

MIEPEMEILEHUI U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBIJKCHUE. I'pacduxu
213 3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
yCKOpEeHUS, yTH u nepeMeneHUs

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




2.2

2.1.6

CBobOomHoe majzeHue. Y CKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. [lepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIUJOMETP,
JBU)KEHUE CHAPAJZIOB, LECMHBIE U PEMEHHBIE
rnepeaadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBHOKEHUH C HA4YaJIbHOM CKOPOCTBIO, PABHOM
Hymo. M3ydyeHne JBUKEHHUs IapUKa B BA3KOMN
JKUJIKOCTU.  M3ydeHwe  JBWIKEHHS  Tela,

6p0H_IeHH01"O TOPU30OHTAJILHO

HH#PartH# IMTHAMUKA

2.2.1

[TpunImMn OTHOCHUTEIBLHOCTHU T"anunes.
IlepBeiii 3akoH HbroroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

Bropoii 3akoH HproTroHa nms MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon HerooTtona s

MaTCpHraIbHBIX TOUCK

224

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsHKeCTH.

HCpBaﬂ KOCMHUUCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHUs
CKOJIb)KEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tperns. Cuna conmpoTUBICHUS




IIpH ABUKCHUU TECJIa B ) KUAKOCTH HUJIA T'a3C

2.2.7

228

229

[TocTynarenbHoe W BpamiaTebHOE JIBUKEHHE
aOCOJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpalllCHHS.

[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

Texundeckne YCTpOfICTBa: INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padoThl. M3yueHue NBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaehopMupyeMol TNpyKWHE H PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX Jjaeopmarum.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

##H#Par#H#3AKOHBI COXPAHEHI A B MEXAHUKE

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MarepuaibHbIX TOYeK. HMmmoynbc cuibl U
W3MEHEHHE UMITyJIbCca Tela
5350 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOE NBUXKEHUE
233 PaGora cunbl
234 MOIIHOCTD CHUIIBI
235 Kunernueckas sHeprus MaTrepuaibHON TOYKH.
o TeopeMa 0 KUHETUUECKOW SHEPTHU
[lorenunaneHas osHeprus. lloreHunanbHast
036 SHEprus yapyro nehopMUpPOBaHHON
o npyxxusbl. [loTeHuuanbHas SHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIU
[ToTennuanpHble ¥ HEMOTCHITUATBHBIC CHIIBI.
537 CBsi3b  pabOTHl HEMOTEHIHUATBHBIX CHUT C

U3MCHECHUCM MEXaHUYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON YHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHMUS
539 TexHu4eckue yCTpOMCTBA: ABUKEHUE pPaKeT,
o BOJIOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3M
5310 CKOpPOCTEM Tel TMpu HEYNpyroM Yyaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

#HHPar###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BpoyHnoBckoe
neuxenne. [luddysus. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BCIIIECTBA HA OCHOBE 3TUX MOJICIICH

Macca wMonekyn. KonudecTBo —BemiecTsa.
[Toctrosinnas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkana temneparyp Llenscus

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIBHOIO ra3a

AbGcounoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [llkana remneparyp Kenbuna
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanpTOHA

I'azoBbie 3akoHBI. M30mpo1IecCCHl B UAEaTbHOM
rase ¢ IOCTOSHHBIM KOJIWYECTBOM BEIECTBA:

U30TEepMa, U30X0pa, H300apa

Texnuueckune YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJMHAMUMKNA

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObBI €€ H3MEHEHNS

KonunuectBo Temnotel U paborta. BuyTpeHHss

OHCPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

Bunapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4deHue. TernmoéMKocTh Tena.
VYnenbHas TeIIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckas HHTEpIIpETAIUSL

paboTHI Ta3a

TernoBbie MarmHbl. [IpUHIUIBL  AEHCTBUS
TEIUTOBBIX MammH. [IpeoOpazoBaHus SHEPTHH
B TEIUIOBbIX MammHax. Koaddumment
nonesnoro  geiictBus  (manmee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KI1/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TerutoBble JBUTATEIH. OKOJIOTHYECKHE

MpOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTEJIb
BHYTPEHHETO cropasus, OBITOBO

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. U3MepeHue yaenbHOH

TEIIOEMKOCTH

33

###Par### AT PEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI




4.1

3.3.1

332

[TapooOpa3oBanue n koHaeHcaws. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYpPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacelmeHHsli nap

3.33

3.34

TBépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHUCTaJJIbL.

CoBpeMeHHbIE MaTepHalIbl

IInaBnenue wu KpUuCTallIn3alus. YV nennHas

TerutoTa tiasieHus. Cyomumanus

335

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue YCTpONCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MOJIy4EHHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM

YHCJIC HAHOMATCPHAJIO0B, 1 HAHOTCXHOJIOTHHU

3.3.7

4.1.1

[IpakTueckue paboTHI. N3mepenune

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA
#H##Par#H##HOJIEKTPOCTATUKA

Onextpu3anys Tea. DNEeKTpUdYecKui 3apsin. JBa

BUAA SJICKTPUYCCKUX 3apsa 0B

HpOBOI[HI/IKI/I, AUSJICKTPUKHN u

MOJYTIPOBOTHUKH

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

4.14

B3aumogeiictBue 3apsanoB. 3akon Kymnona

DneKkTpryeckoe ToJie. HanpsxénnocTts
ANEKTPUYECKOTO OJIS. [TpuHuMn
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

PaGora cun QJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKKU B IMOCTOSAHHOM




4.2

QJICKTPUICCKOM II0JIC. HHBHGKTpH‘{eCKaSI

IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpa

HHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNEKTPUUECKOE COMPOTUBJICHHE. Y IeJIbHOE
o COTIPOTHUBIICHUE BEIIECTBA
404 [TocnenoBarenvHoOeE, napajuiesbHoe,
o CMEUIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snexTpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE COMPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma I TONHOM  (3aMKHYTOIN)
aneKTpudeckoi renu. KopoTkoe 3ambikaHue
DNeKTpOHHAs MIPOBOIMMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TeMITepaTyphl.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii Tok B Bakyyme. CBoOMCTBa

3JIEKTPOHHBIX IIyYKOB




4.2.10

[MonynpoBoauuku. COOCTBEHHAS U TPUMECHAS
IPOBOJIMMOCTh IOJIYIPOBOJHUKOB. CBOKCTBa

p-n nepexoza. [TomynpoBoAHUKOBBEIE IPUOOPHI

4.2.11

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KUIACC

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIIHLHOTO

pazpsaa. Mounnus. [1nasma

TexHuueckue  ycCTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
AJIEKTpOHArpeBaTelbHbIC puOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBII JUO]I,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ AnoA, ralbBaHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEILIAaHHOTO COEeIMHEHUS PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue

AIIEKTPOITH3a

Kon Koanposepsiemoro

pasaeiia J3JJEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

4 SJIEKTPOAMHAMUKA
#H#ParHH#MAT'HUTHOE I10JIE. ODJIEKTPOMAT'HUTHAA MHAYKINA
[Tocrossanble MarHuThl. B3anmmoneiicTBue
431 MOCTOSIHHBIX MarHUTOB
4.3 MaruutHoe mosie. BekTop MarHuTHOlM
132 uHaykuuu.  [lpuHounm — cyneprno3unuu.

Jluann wmarHuTHOW wWHAYKuuu. KapruHa

JUHUMA  MAarHuTHOM  MHAYKUUHA  TOJIA




IIOCTOSAHHBIX MAarHuTOB

MarnutHoe 1oJIe NPOBOAHUKA C TOKOM.
Kaptuna JmHUN 1O AJMHHOTO NPSMOTO

INpOBOAHMKA M 3aMKHYTOI'0 KOJIBICBOI'O

433 [IPOBOJIHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpoOBOAHUKOB C
TOKOM
434 Cuita AMniepa, €€ MOJyJIb U HAllPaBJICHUE
Cuna JlopeHiia, e€ MOJyJib U HallpaBJICHUE.
JIBr>kKeHue — 3apsDKEHHOM — 4acTULbl B
433 OJTHOPOJHOM MarHuUTHOM 1one. Pabota
cuibl JIopeHua
4.3.6 SIBIIeHME DNEKTPOMAarHUTHOM HHAYKIUH
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJ1C unaykuuu. 3aKoH 3J1€KTPOMarHUTHOM
4.3.8 naaykuuu dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHJIYKUMA B IPOBOJHHUKE, JBHXYLIEMCS
439 MOCTYIATEIbHO B OAHOPOJAHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIIHH.
4.3.11 OJ1C camouHayKIIMH
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATETb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpakTueckue paboThL. N3yuenue
4315 MarHMTHOTO TIOJII KAaTyImIKd C TOKOM.

HccnegoBanne JeMCTBHS  MOCTOSHHOTO

Mar"HurTa Ha paMKy ¢ TokoM. MccnenoBanue




SABJICHUA 3JICKTpOMAr HUTHOM HHAYKIIUHN

KOJIEBAHUMA 1 BOJIHBI

5.1

#HH#HParHH#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarenprast cucrema. CBoOOmHBIE
kojiebanus. [apmoHMueckue KosaeOaHwus.
Ilepuon, wacrora, ammmrysa u (asa

KOJIeOaHui

[IpyxuHHbId MasgTHUK. MaTemMaTuuecKuiu

MasATHHUK

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
KunemaTtnueckoe 51 JTHHAMUYECKOE

OITMCaHKE KO0JIe0aTEILHOTO JABUKCHUA

[IpeBpamenue SHEPIruu npu
rapMOHHUYECKHUX KOJIEOAHUSIX. CBs13b
aAMILIUTY/IbI KOJIeOaHui UCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMH KoJIeOaHWH e

CKOPOCTH U YCKOPCHU

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JIEKTPOMArHUTHBIC KoJIeOaHus B
UIeabHOM  KoJjeOaTelnbHOM  KOHTYpe.
AHaNorus MEKIy MEXaHHYECKUMH |
ANEKTPOMArHUTHBIMH KOJIEOaHHUSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA DHEPTMH B HACAJIBHOM

KoJIe0aTeIbHOM KOHTYPC

BbIHyX/1eHHBIE MEXaHUYECKHe KoJjeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BrayxeHHbIe 3JIEKTPOMarHuTHbIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYyCOMJAJIBHBIN

IIEPEMEHHBIN TOK.

MoniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYZAHOE M JIEHCTBYIOIIEE 3HAUEHUE

CHUJIBI TOKA W HAITPAKCHUA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponusBoacTso, nepenaya
U MOTpeOieHne 3JIEKTPUYECKON SHEpruu.
DKOJIOTUYECKUE PUCKHU NPU IPOU3BOJACTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JI30BAHUS AJIEKTPOIHEPTUU B

HOBCCHHCBHOfI KHN3HU

TexHudeckue ycTpoicTBa: ceicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepesayd

[Ipaktnueckue pabotel. MccnemoBanwue
3aBUCMMOCTH TE€pUoa MajbIX KOJeOaHU
rpy3a Ha HUTH OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOI0 TOKa B
LeNu U3 TOCJIeI0BaTeIbHO COEeIMHEHHBIX

KOHJIEHCATOPa, KaTyILIKU U PE3UCTopa

5.2

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHnuudeckue BOJIHBI, yCIIOBHUS
pactpoctpanenus. I[lepuon.  CkopocTb
pactpoCcTpaHeHHss W JUIMHA  BOJIHBI.

[Tonepeunble U MPOJOIHHBIE BOJTHBI

522
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###Par#t# Nnrepdepenuus u nudpaxuus

MCEXaHHNYCCKHUX BOJIH

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.

Bricota Tona. TemMOp 3Byka

5.2.4

5.2.5

DNeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3Jy4YECHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MNPEIOMIICHUE, MOJSIPU3aNNS,
mudpakuus, uHTepdepenuus. CKoOpocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[Ixamna 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >JE€KTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUUNBl PaTUOCBSI3U M TEIIEBUACHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHudeckue YCTpPOWCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE W MEIULMHE,
pamap,  paguMONPUEMHHUK,  TEJIECBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

###PariH##OII TUKA

5.3.1

532

[IpsAMonMHETHOE PacIpPOCTPAHEHUE CBETa
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBI OTPAXKCHUS
ceta. [loctpoenne M300pakeHnii B IJIOCKOM

3epKajie

5.33

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIOTHBIN OoKa3areib

MIPEIOMIICHUS

534

[omuoe BHYTPEHHEE OTpPayKEHUE.
IIpenenpHplil yron MOJIHOIO BHYTPEHHETO

OTpaKEHUS

5.35

5.3.6

5.3.7

5.3.8

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobuparoliiue ¥ pacceuBarollue IJUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWia  TOHKOM  JIMH3BL.
[TocTpoenne n3o06pakeHnit B COOMPAIOIITUX
U pacceMBalIIMX JUH3ax. Popmyna
TOHKOM JHWH3BEL. YBeIWUeHHEe, JaBacMoe

JIMH30H

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKH. VYcaoBus HaAOIIOIECHUS
MaKCHUMYMOB u MUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(baSHbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cBera.  JudpakiuoHnHas

peméTKa. VcaoBue Ha6J'IIO,I[CHI/I5I TJIaBHBIX

5.3.9 MaKCUMYMOB npu aJeHun
MOHOXPOMaTH4ECKOIO cBeTa Ha
TU(PPAaKIUOHHYIO PEIIETKY
5.3.10 [Monsipuszanus ceera
TexHudeckue yCTpOWCTBA: OYKH, JIyIia,
¢doroannapar, NPOEKLUOHHBIM ammapar,
5.3.11 MHKPOCKOIL, TEJIECKOT, BOJIOKOHHAs
OIITHKa, IUppaKIuOHHAS peleéTka,
MOJIIPOU T
[IpakTuueckue  pabOTHI. N3mepenue
5310 nokasarens npeiomieHus. MccnenoBanue

CBOHCTB  HW300paKCHHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

7.1

3JIEMEHTAI CITELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubpl IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatsl TEOPUHU
OTHOCHUTEJIBHOCTHU: VHBApHUAHTHOCTh
MOZYJIs CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCUTENBHOCTh OAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JUTHHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3p Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM 4YaCTHIIBl. DHEPTUs IOKOA

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U31KA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna [1nanka cBsA3M dHEPrUU
¢boTOoHAa C ero 4actoTo. OHeprus u

uMIynbe GoToHa




OtkpseiTue U uccienopanne Gporodddexra.

OIEBITEI AT. CroxeTona. 3aKOHEI

dotorddexra

YpaBHeHue DHHIITEHA s

dhororddekra. «Kpacnas TPaHMIIA»

dotorddexra

7.1.4

Hasnenue ceeta. Onbitel [1.H. Jlebenena

7.1.5

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

Texuuueckue ycTpoiicTBa: (HOTORIIEMEHT,
(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOaHNO

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopa o nuccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOJCJb aTOMa

[Tocrynater bopa. N3nyuenue u
HOMIOIIEHUE (POTOHOB IIpU  IEpexone
aToMa C OJHOIO YpPOBHS DJHEPIUHM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHEN

OHEPIrur aroMa BOAOpOaa

Bomnnosrle cBoicTtBa vactul. BoiHBI e
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakuus dIEKTpOHOB Ha

KpHUCTaax

7.2.4

CrooHTanHOE U BBIHY)XXICHHOC H3JITYUCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

TexHuuecknue yCTpOMCTBA: CHEKTPaIbHbIN
aHayu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktnueckne  paborel.  HabGmonenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Mertoasl Ha6J'IIOI[eHI/I$I n perucrpanuun

OJIEMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  pAAUOAKTUBHOCTU.  OMBITHI
Pezepdpopna mo ompenenenuro cocraBa
pamuoakTHBHOTO  m3nmydeHus. (CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAnOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTkpplTUE  OPOTOHA U HEUTpOHA.
Hyxnonnas mozxenp siapa ['eiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DJIEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnman.  ['amma-
U3Iy4yeHue. 3aKkoH pPaZOaKTUBHOTO

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKJIOHOB B  sJIpe.
SAnepubie cunbl. Jlepext Maccsl spa
Snepuble peakuuu. JleneHWe W CHHTE3
anep

S nepHblit peakTop. TepMmosiiepHbIi
cunte3. [lpoOnembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKH.  OKOJIOTMYECKHE

ACIICKThI smepHoﬁ SHEPICTUKHU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
[IO3UTPOHA. DyH1aMEHTaJIbHbIE

B3aUMOIEHCTBUSA

7.3.9

TexHudeckue  yCTpOMCTBA:  JIO3UMETD,
Kamepa BuibcoHa, sAnepHBIi peakTop,

aTomMHas bomOa

7.3.10

IIpaktnueckue pabotel. HccnenoBanue

TPCKOB qacTuI (HO T'OTOBBIM

dhoTtorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mgnoro Heba. Co3Be3nus, sSpKue

3Bé3}IBI, IJIaHETHI, UX BUIUMOC IBUKCHUC

8.2

ComHeyHas cucreMa. llnaHeTsl 3eMHOU




TPYIIIIBI. IImaneThI-TUTaHThI u nux
CIIYTHUKH, KApJHWKOBBIC IIJIAHCTHI. Marisle

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTh
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTh, PaJNyC, TeMIIeparypa,
HX B3aUMOCBSI3b. Jlmarpamma
«CTEKTPAJIbHBIA  KJAaCC — CBETUMOCTB.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY» JIJIA

3BE3] TJIaBHOM IOCICA0BATCIIBHOCTHU

#H##Par###BHyTpeHHEe  cTpoeHHe  3BE3N.
CoBpemeHHbBIE IIPEJCTaBIICHHS 0
npoucxoxxaeHnn U somouuu ConHua u

3BE3]1. DTAIbI )KU3HU 3BE3]T

Mneunsiii  Ilyrp — Hama Ianakrtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacopeneneHue 3BE31, rasa U IbUIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

HOACUCTEMBI [ aJlTakTUKHU

8.8

8.9

8.10

Tuner ramaktuk. PagmorajakTWku U

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

Bcenennas.  Pacmupenue — BceeneHHoi.
3akoHn Xab6na. Pasz0eranue rajakTuk.
Bospact u pamuyc BcenenHou, Teopus
bonsmioro B3peiBa. Mogens  «ropsuen
Bcenennoi». PennkroBoe usinyuenue

MacmtabHast ~ cTpykTtypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpoOiembl

ACTPOHOMUHU




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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